Goals of work This study examines the relationships between personality, on the one hand,
Introduction
In the Netherlands, over 11,500 women received breast cancer (BC) diagnosis in 2003 [1] . In 2005, there were an estimated number of 119,000 BC patients or survivors in the Netherlands. Due to advances in cancer screening and medical treatment, this number might increase to about 194,000 within 10 years [2] . In spite of these better prospects, receiving a BC diagnosis is still very stressful. For instance, BC patients have a high risk of developing mood disorders [3] . Therefore, social support from a partner, family, and/or friends is of the utmost importance for women with BC [4] .
Despite a growing interest in social support, a precise definition is currently lacking. In general, there are two broad ideas: social support concerns (1) the support that is actually received (i.e., structural support and functional support) or (2) the individual's subjective appraisal of the social support (perceived social support). Structural support refers to the amount of persons or the amount of contact an individual has within the social environment, while functional support is reflecting the types of support the persons within the social network provide (e.g., providing emotional support or practical assistance) [5] . Perceived social support can be divided into the perception that social support is available when needed (perceived availability of social support (PASS)) [5] and the satisfaction with received social support (SRSS). This approach is used in the current study.
Several studies have examined perceived social support in cancer. For instance, Hann et al. [6] reported that greater perceived adequacy of social support among cancer patients was negatively related to depression. With regard to the relationship between perceived social support and survival, findings are rather inconclusive. Whereas some studies [7] [8] [9] found a positive relationship between perceived social support and survival, others did not [10] . Social support is also associated with quality of life (QOL) in BC patients [11] [12] [13] [14] [15] [16] [17] . Socially isolated women reported more problems compared with women who were socially integrated with regard to physical role functioning, vitality, and physical functioning [16] . Thus, social support seems to fulfill an important role in adaptation efforts of cancer patients.
In order to understand the underlying mechanisms of the protective role of perceived social support, it is important to examine its determinants or the factors associated with it. Few studies have tested those determinants longitudinally [18] . Objective determinants, such as network size or the frequency of contact with network members, explained about 30% of the variance of perceived social support in a non-cancer population [17] . In addition, perceived social support may also be associated with other factors, for instance, personality. Few studies, however, have examined this particular relationship [19] . Research has shown that extraverts report higher scores on satisfaction with the social support they receive compared with introverts [20, 21] . A longitudinal study among alcoholics [22] found that extraversion and neuroticism were indirectly related to perceived social support through their effects on structural support during treatment. Furthermore, it was demonstrated that agreeableness, i.e., the tendency towards interpersonal trust and consideration of others, predicts actual support from others [21] . Recently, Hoth et al. [23] studied agreeableness in persons with chronic kidney disease. Persons high on agreeableness showed a substantial decrease in depressive symptoms across time, while support had little effect for low-scorers. In another study [4] , dispositional optimism and perceived social support were substantially related to well-being in women with BC. In addition, women who were not treated yet and scored low on dispositional optimism experienced more cancer-specific distress. Persons high on trait anxiety were inclined to seek more support from others, while they also tended to be dissatisfied with the received social support [24, 25] . Several studies found that network size decreased due to fatigue [26, 27] or to the fact that persons were due to their illness less able to provide support to their social network, which caused an imbalance between the amount of support given to others and the amount of help received by the network [18] . Presumably, this imbalance had a negative impact on their social network. However, there is still a limited body of knowledge regarding the question whether, in line with a decreasing social network, perceived social support also diminishes across time, since the remaining support providers may give the support patients need.
Therefore, the aim of this prospective longitudinal follow-up study was to examine the relationships between personality and PASS and SRSS in early stage BC patients. In addition, we examined whether PASS and/or SRSS mediates the link between diagnosis and QOL. Based on earlier findings, it was hypothesized that women scoring high on extraversion and agreeableness would experience higher perceived availability and higher scores on satisfaction compared with women scoring low or moderately on these traits. Furthermore, it was expected that high scores on neuroticism and trait anxiety would be negatively associated with PASS and SRSS. Moreover, it was hypothesized that the levels of PASS and SRSS would be high in the period around surgical treatment and then, subsequently, would decline. It was expected that women scoring high on trait anxiety would be less satisfied with their social support at all time points compared to women with low or moderate scores. Finally, it was expected that PASS and SRSS are mediators of the link between diagnosis and QOL.
Patients and methods

Participants
Women with a palpable lump in the breast or an abnormality on a screening mammography were referred by their general practitioner to the surgical outpatient clinics of the St. Elisabeth Fig. 1 ). A substantial number of women had benign breast problems (BBP; n=381). Women who had a history of abnormalities in the breast, benign or malignant, or had a breast tumor that was too large (>5 cm) for breast conserving therapy were excluded from the study (n=4). In order to participate, the women had to have sufficient knowledge of the Dutch language. The questionnaires were completed before the women visited the surgeon or radiologist, i.e., before the diagnosis, benign or malignant, was known. After the baseline measurement (time 1), women completed questionnaires at 1 (time 2), 3 (time 3), 6 (time 4), 12 (time 5), and 24 months (time 6) after surgical treatment. The reference point was surgical treatment, because otherwise, follow-up measures would interfere with the timing of treatment modalities. Participation in the study was not known to the surgeon in attendance and, therefore, could not effect treatment and clinical follow-up. All participants gave written informed consent.
Measures
Women completed the following questionnaires: World Health Organization QOL assessment instrument-100 (WHOQOL-100; [28, 29] ) at all time points. The Center for Epidemiological Studies depression scale (CES-D; [30] ), the fatigue assessment scale (FAS; [31] ), the neuroticism extraversion openness five-factor inventory (NEO-FFI; [32, 33] ), and the state trait anxiety inventory (STAI; [34] ) were assessed at time 1.
Social support and general health and overall QOL were measured using the WHOQOL-100 [29] (Dutch version [35] ). Each facet is measured with four items with a fivepoint Likert scale. High scores on these facets indicate good QOL. Reliability and validity [35] [36] [37] are adequate, and sensitivity [38] of the instrument is high. For instance, Cronbach's alpha for the facet social support exceeds 0.80 [37] . This facet consists of four items: (1) Do you get the kind of support from others that you need? (item 43), (2) To what extent can you count on your friends when you need them? (item 44), (3) How satisfied are you with the support you receive from your family? (item 66), and (4) How satisfied are you with the support you receive from your friends (item 67)? In this study, we calculated two subscores by adding the scores of the first two items in order to measure PASS (α=0.68) and the total scores of the last two items in order to measure SRSS (α=0.73). The time frame of reference is the previous 2 weeks. The CES-D [30] is a 20-item self-report scale designed to measure the presence and degree of depressive symptoms over the past week. The rating scale ranges from 0 (seldom or never) to 3 ((almost) always). Scores can range from 0 to 60. The CES-D has been established as a valid and reliable measure of depressive symptoms in BC patients [39] . For the Dutch population, reliability and criterion validity are good [40, 41] .
The FAS [31] is a ten-item questionnaire assessing a unidimensional construct of perceived fatigue and exhaustion. The response scale is a five-point rating scale ranging from 1 (never) to 5 (always). Scores on the FAS range from 10 to 50. The psychometric properties are good [42] [43] [44] .
Personality was assessed with the NEO-FFI [32, 33] and the state trait anxiety inventory (STAI [34] , Dutch version by [45] ). The NEO-FFI has been translated into Dutch [46] . This self-report questionnaire consists of 60 statements covering five basic dimensions of personality: neuroticism, extraversion, openness to new experiences, agreeableness, and conscientiousness. Each statement is rated on a five-point scale ranging from 1 (strongly disagree) to 5 (strongly agree), resulting in dimension scores between 12 and 60. The psychometrics of the NEO-FFI has been extensively examined. The internal consistency and test-retest reliability, as well as the convergent validity, are acceptable to good [46] .
The STAI [34] (Dutch version by [45] ) consists of two 20-item scales for measuring state anxiety and trait anxiety. In this study, the STAI trait scale was used. This scale describes how persons generally feel and refers to their inclination to experience anxiety in stressful times. The STAI has a four-point rating scale ranging from 1 (not at all/almost never) to 4 (very much so/almost always). The Dutch version of the STAI has good reliability and validity [45] .
Sociodemographic and clinical variables
Patients were asked to report age, marital status, education, and paid work (yes/no). Clinical variables, for instance, adjuvant therapy, were retrieved from medical files.
Statistical procedure
Multiple linear regression analyses were performed to identify factors associated with PASS and SRSS at time 5 and time 6. First, the sets of sociodemographic (age, having children, having a partner, years of education, and having a paid job), clinical (tumor stage, type of surgery, chemotherapy, radiotherapy, and hormone therapy), personality (trait anxiety, neuroticism, extraversion, openness to new experience, agreeableness, and conscientiousness), and psychological characteristics (fatigue and depressive symptoms) were entered separately in the regression analyses. For each group of variables (e.g., sociodemographics), all variables were entered at the same time without making decisions about the order in which variables were put in (i.e., full model). This procedure was employed to minimize the number of independent variables in the final regression analysis preserving statistical power. Subsequently, only those factors that significantly (p< .05) predicted the dependent variables were entered in the final analyses. Multicollinearity was assessed by calculating the variation inflation factor (VIF) for each factor in the regression analyses. A VIF≥2.5 indicates that multicollinearity is affecting the estimated beta parameter [47] . VIFs did not exceed the cut point. In addition, residual and diagnostic analyses were checked with respect to the assumptions underlying linear regression analyses. Inspection of residuals revealed that the distribution could be considered as fairly normal. General linear model analysis was used to examine PASS and SRSS across time. This was done until time 5, due to the rather limited sample size at time 6. However, this limited sample size was not a problem in the regression analysis. Partial eta squared (effect size) was derived from the general linear model. An effect size between 0.01 and 0.06 is considered as a small effect, while effect sizes between 0.06 and 0.13 and greater than 0.14 are considered as moderate and strong effect sizes, respectively [48] . Multiple post hoc comparisons were corrected with the Bonferroni method. Path analyses were conducted to test whether PASS and/or SRSS are mediators of the relationship between stress and QOL [49] . In this study, the hypothesized models were tested at each measurement point (time 2 to time 5). In the model, the latent variable "stress" was linked to the diagnosis women had received. Therefore, only in these analyses women with BC and BBP were used. As outlined above, the PASS and SRSS latent variables were both measured with two observed indicators. In the hypothesized models, stress was specified as the predictor, PASS and SRSS were conceived as mediators, and QOL was specified as the outcome. To evaluate the model, multiple indices of fit were used, including an overall chi-square statistic, the comparative fit index (CFI), and the root mean square error approximation (RMSEA). The models have a satisfactory to good fit when CFI>0.90 and RMSEA<0.06 [50] . All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS, Chicago, IL, USA; version 14.0), except for the path analyses. These analyses were performed using Analysis of Moment Structures (version 7.0).
Results
In total, 799 patients were eligible for this study. Before diagnosis was known, 609 (76.2%) completed the first set of questionnaires before they visited the surgeon or radiologist.
Participants were significantly younger compared with nonparticipants (p=.002). Participants and non-participants did not differ on other sociodemographic or clinical characteristics. Figure 1 shows the flow chart of this study. The outcomes regarding the sociodemographic, clinical, and psychological characteristics are presented in Table 1 . Women with BBP were younger [t (1, 603)=−6.81, p<.001) and more often employed (χ 2 =11.46, p=.001) compared with the BC group.
The preliminary regression analyses can be found in Table 2 . Trait anxiety (ß=−0.22, p=.021), agreeableness (ß=0.29, p<.0001), and fatigue (ß=−0.21, p<.008) predicted SRSS at time 5. These factors also contributed significantly to the prediction of PASS at time 5, except for trait anxiety. At time 6, agreeableness as well as fatigue predicted PASS and SRSS. In addition, having a job was negatively associated with SRSS (ß=−0.28, p<.05; Table 3 ).
There was no effect of time on PASS scores for women scoring low or moderately on agreeableness versus highscorers on this trait (p=.28). In addition, no interaction effect was found between time×agreeableness, showing that agreeableness exerted a stable effect on PASS over time (p=.73). However, low-scorers on agreeableness reported significantly poorer PASS (p=.001) compared to high-scorers (Fig. 2) .
In contrast, a significant effect across time was found with regard to SRSS scores and agreeableness (Wilks' lambda=0.88, F(4,93)=3.16, p=.017, multivariate partial eta squared=0.12; see Fig. 3 ). No interaction effect was found between time×agreeableness, showing that agreeableness exerted a stable effect on SRSS over time (p=.47). The mean scores of social support at time 2 were statistically different from the scores obtained at time 4 (p=.027), indicating a significant decline. Women high on agreeableness had significantly higher scores on SRSS compared with women low or moderately on this trait (F=9.24, p=.003, partial eta squared=0.088).
Concerning trait anxiety, there was also a significant effect across time, indicating that SRSS decreased over time (Wilks' lambda=0.86, F(4,137)=4.14, p=.004, multivariate partial eta squared=0.14; see Fig. 4 ). The mean scores of SRSS at time 2 were statistically different from the scores obtained at time 4 (p=.008) and time 5 (p=.005), indicating a sizeable decline. In addition, women high on trait anxiety had significantly lower scores on SRSS compared with women low or moderately on trait anxiety (F=34.66, p<.0001, partial eta squared=0.25). Figure 5 presents the path diagrams of the mediational models. These models were used to test whether PASS and/or SRSS functioned as a mediator of the relationship between To reach a better fit, the model required two correlations of two error terms for PASS from time 2 to time 4 ("estimation of QOL" with "stress" and "satisfaction with health" with "stress").
Adding constrains was not necessary for reaching an adequate fit with regard to PASS at time 5. To reach a better fit, the SRSS model required at least two correlations of two error terms (time 2: "estimation of QOL" with "stress", "satisfaction with health" with "stress", and "satisfaction with QOL" with "satisfaction with support from family"; time 3: "satisfaction with life in general" with "satisfaction with health", "satisfaction with health" with "stress", "satisfaction with QOL" with "stress", and "diagnosis" with "satisfaction with support from friends"; "time 4: satisfaction with QOL" with "stress" and "satisfaction with health" with "stress"; time 5: "satisfaction with health" with "satisfaction with support PASS perceived availability of social support, SRSS satisfaction with received social support from family" and "satisfaction with health" with "satisfaction with support from friends"). A summary of the overall goodness-of-fit statistics of the path models and the added error variances are presented in Table 4 . These models have a satisfactory fit.
Discussion
The aim of this study was to examine the role of personality factors in PASS and SRSS in BC patients. Agreeableness was positively associated with perceived social support at time 5 and time 6. Several explanations can be given for this finding: (1) persons who are more agreeable may be more strongly motivated to maintain positive relationships with others compared with persons who are less agreeable [51] ; (2) high-scorers on agreeableness tend to interpret the behaviors of others more positively and also tend to react more positively upon them [52] . A consequence could be that persons scoring high on agreeableness tend to receive more support from others [53] compared with persons scoring low on this trait. At time 5 and time 6, trait anxiety was negatively associated with perceived social support. Persons scoring high on trait anxiety in general are more anxious. As a result, high-scorers will presumably seek more support from significant others [24] . However, Hobson et al. [25] found that persons scoring high on trait anxiety tend to score lower on perceived social support compared with persons scoring low on trait anxiety. In contrast with persons scoring high on agreeableness, persons scoring high on trait anxiety might interpret the behaviors of others more negatively and also tend to react more negatively upon others. Another explanation may be that highly anxious women are not easily reassured by others. Therefore, they never receive enough social support to feel at ease. At first glance, it seems a paradox that having a job (time 6) is negatively associated with perceived social support, because women who work are usually surrounded by others. An explanation for this finding, however, may be that the environment tends to provide less support or provide support differently due to the fact that women who are working after 2 years of surgical treatment seem to pick up their "normal" life. In this way, women with (former) BC present themselves to others as "doing fine". Although it may seem that women are fully functioning, they perceive the regular check-ups as stressful [54] . Across time, women with early stage BC report a decrease in perceived social support. Women scoring low or moderately on agreeableness or high on trait anxiety tend to score lower on perceived social support compared with women scoring high on agreeableness or low or moderately on trait anxiety across all time points. Across time, scores of perceived social support significantly declined with respect to trait anxiety and agreeableness. High-scorers on trait anxiety or low-scorers on agreeableness tend to score lower on perceived social support. To what extent, however, social support is actually lower is not clear. To the best of our knowledge, no studies have related personality characteristics to perceived social support longitudinally. However, Courtens et al. studied social support across time and found that the size of the networks as well as the amount of emotional support showed some decrease over time [18] .
The path models reached an adequate fit when examining the role of PASS and SRSS as mediating variables of the link between diagnosis and QOL. To the best of our knowledge, no existing studies examined the abovementioned relationship. In fact, few studies have examined relationships between social support and QOL. Recently, Lim and Zebrack [55] found that network diversity indirectly affected QOL through perceived social support. In the past, different hypotheses have been posed to explain the relationship between social support and QOL: the main effects hypothesis and the stress-buffering hypothesis [56] . The main effects hypothesis is referring to a linear relationship between the amount of support and QOL, while the stress-buffering hypothesis states that this relationship is also affected by the level of stress individuals are experiencing [5, 56] . Studies have been conducted on both models. Recently, Helgeson [5] has made clear that type of support was an important issue. In many studies, emotional support showed the strongest relationship with QOL. However, it should be kept in mind that other types of support, for instance, informational support provided by health professionals or peers is helpful in particular circumstances, i.e., when an individual starts problemoriented coping with stressful situations.
As social support is an aspect of QOL, it seems important to try to increase its level or to improve the fit between the needs of women and the actual type of support provided to women. Potential problems with regard to perceived social support could be improved by, for instance, trying to involve the partner or family in the treatment plan. In this way, significant others are aware of the problems women with early stage BC are facing during and after the treatment process. Another option is to try to educate women with early stage BC and their families about the importance of social support, i.e., to teach women to ask for help, when they need support, or to learn how they can best discuss their needs, when they are not satisfied. Nevertheless, it is important to keep in mind that personality traits are quite stable. Also, the way persons encounter and perceive social situations is not easily altered. However, while personality traits were significantly associated with social support, they only accounted for a proportion of the variance in perceived social support. Intervention strategies should focus on the more dynamic changeable personality characteristics, like poor coping skills and poor psychosocial resources, instead of the more static dispositional traits [57] . The current study has some limitations. For instance, the study population at time 6 was rather small (n=92). In addition, our study sample was somewhat younger compared with the non-participants. Therefore, we should be careful when interpreting and generalizing the results based on this particular sample. Another limitation is that we only assessed perceived social support. As a consequence, it was not possible to examine whether the same or other sociodemographic and personality factors were related to more quantitative aspects of social support, for instance, network size or frequency of appointments. Information concerning the type of support (i.e., instrumental support and emotional support) women received and needed from significant others was also lacking. Thus, future studies should further examine the role of potential factors which play a role in social support and combine these findings with assessing the needs of women with early stage BC. In this way, screening and treatment can be geared to one another.
In conclusion, personality traits are important determinants of perceived social support. Understanding the underlying mechanisms of perceived social support will be useful in the development of interventions for women with BC.
